After the experience of Hanshin-Awaji Earthquake, demands for full penetration welding joint with large plate thickness have been increased to improve the performance of bridges under severe earthquake. At the same time, the full penetrated T-joints without significant defects are required from the fatigue strength point of view. In case of conventional methods, removable backing material or back gouging are employed. When the removable backing material is used, root openings are required and assembly process becomes complicated. The gouging produces large noise and fume which are not welcome for good working environment. To achieve defect free full penetration T-joint without environmental problem, high current pulsed MAG welding is introduced as an alternative method. By using this welding method, the plate with thickness from 15 to 30 mm can be welded without back gouging. It is reported that no welding defect occurs when the plate thickness is less than 17mm 1) . However, when the plate thickness is over 25 mm, the pear-shaped bead cracking were sometimes generated if appropriate welding conditions are not selected. Therefore, in order to apply this welding method for the construction of bridges, it is necessary to clarify the welding conditions which can prevent the formation of pear-shaped bead cracking.
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